myo-Inositol is a ubiquitous constituent of higher plants, both in the free state and as the hexaphosphate, phytic acid;I-3 yet its metabolism in plant tissue has thus far remained obscure. myo-Inositol is known to be converted to D-glucuronic acid by an oxidase in rat kidney4 and in a yeast,5 and preliminary evidence suggests that a similar reaction occurs in barley roots.6 D-Glucuronic acid and its lactone have been shown to be directly converted by detached plant tissues to i-gulonic acid and to the D-galacturonosyl residues of pectin, and, by decarboxylation, to free D-xylOse and to the D-xylosyl and -arabinosyl residues of hemicellulose.7-10 If myo-inositol is metabolized via D-glucuronic acid, one would expect it to be converted to the same end products. Evidence for such a conversion of myo-inositol to D-glucuronic acid, D-Xylose, L-gulonic acid, pectin, hemicellulose, and related metabolites is presented in this report.
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Materials and Methods.-myo-Inositol-2-H3 was prepared from myo-inososell by reduction with NaBH312. The resulting mixture of myo-and scyllo-inositol was converted to hexa-O-acetyl derivatives which could be separated by means of their differential solubilities in ethanol. Hydrolysis of hexa-O-acetyl myo-inositol with Ba(OH)2 in methanolic solution'3 yielded free myo-inositol, which was recrystallized from water and ethanol. myo-Inositol-2-C'4 was generously provided by Laurens Anderson. '4 The labeled compounds were administered in aqueous solution through the cut stems of parsley (Petroselinum) leaves or strawberry (Fragaria) fruits. Pertinent details are listed for each experiment in Table 1 . After the indicated period of metabolism, cellular constituents were separated as previously described. 7 Radioactive determinations were made in a napthalene-dioxane-diglyme system'5 using a liquid scintillation counter with an efficiency of 14% for H3 and 49% for C14.
Results.-The distribution of label in various fractions at the end of each experiment is listed in Table 1 . From 35 to 56 per cent of the administered label remained in the insoluble residue after repeated washes with 70 per cent ethanol. Hydrolysis of these residues revealed that a considerable portion of the activity (as much as 24% of that administered in experiment 2) was in the D-galacturonosyl residues of pectin ( Table 2) . D-Galacturonic acid was isolated as the sodium-calcium salt16 and further identified by reduction to L-galactonic acid. The latter was lactonized and identified by isotopic dilution with L-galactono-'y-lactone and crystallization, followed by conversion of the lactone to the amide and recrystallization. The specific activities of these compounds are listed in Table 2 .
In addition to liberating D-galacturonic acid, treatment with pectinase released several radioactive neutral compounds (Table 1) . About one third of the activity in this neutral fraction was identified as L-arabinose by chromatographic separation, crystallization with authentic L-arabinose, oxidation to L-arabonic acid,'7 and recrystallization (Table 2) . A second radioactive compound was shown to be D-xylOse by crystallization with authentic material (Table 2 ). The remaining activity was shown by chromatography in pyridine: ethyl acetate: water (2:8:1) to be associated with glucose and several unidentified slow-moving compounds. It is assumed that these sugars had been constituents of the hemicellulose fraction of the cell wall.
The acidic constituents of the ethanol-soluble fraction were separated by gradient elution from an anion-exchange resin, as previously described, into several characteristic acid "regions."7 The predominant constituent of the uronic acid region was identified as D-glucuronic acid by the following procedure. It was reduced to L-gulonic acid, which was recovered by carrier dilution and further characterized by crystallization as the Py-lactone and the amide ( Table 2) .
The radioactive peak in the dicarboxylic acid region contained a substance with the electrophoretic mobility of a hexaric acid at pH 3.7. Further identification of this compound is in progress.
L-Gulonic acid accounted for two thirds of the activity in the aldonic acid region in the three experiments. It was recovered by carrier dilution and characterized by crystallization as the -y-lactone and the amide (Table 2) .
Only an insignificant amount of radioactivity was found in ascorbic acid (Table  2) . Such an observation would be expected in Experiments 1 and 2 if H' from inos- itol-2-H3 were retained on carbon atom 5 of D-glucuronic acid4 and then lost during the subsequent oxidation to L-ascorbic acid.18 However, no label was incorporated into iascorbic acid in Experiment 3, even though in this experiment the tracer was C14 and hence not subject to removal during oxidation.
Distribution of radioactivity among the ethanol-soluble neutral constituents appeared to depend upon the nature of the plant tissue. In parsley leaf, label was found in sucrose, glucose, fructose, xylose, and ribose along with an appreciable amount of unmetabolized myo-inositol. By contrast, in the strawberry fruit (Experiments 2 and 3), almost all radioactivity not associated with myo-inositol was inseparable from D-xylose upon co-chromatography or by carrier dilution with authentic D-xylose followed by recrystallization. This compound accounted for about 7 to 17 per cent of the label administered to the berries.
Discussion.-The similarity between the products of myo-inositol metabolism and those of D-glucuronic acid metabolism7 supports the hypothesis that the first step of rnyo-inositol breakdown in plant tissues is the oxidative cleavage to D-glucuronic acid. A portion of the D-glucuronic acid may be further metabolized to hexonic and hexaric acids7 19 The absence of label in -ascorbic acid in Experiment 3 is reminiscent of the negative results obtained when D-glucuronic acid was supplied to strawberries.25 By contrast, D-glucuronolactone is an effective precursor of ascorbic acid.7 These data may be interpreted as indicating the absence of a mechanism for interconverting D-glucuronic acid and its lactone in plant tissue.
The alternate pathway shown in Figure 1 , in which D-glucose is converted to UDP-D-glucuronic acid via UDP-D-glucose,26 has until now been considered the only significant route for pectin and hemicellulose biosynthesis. However, the considerable incorporation of label into pectin and hemicellulose obtained in the present experiments, especially Experiment 2, indicates that myo-inositol supplied exogenously is an excellent carbon source for these cell wall constituents. Presumably, endogenous myo-inositol is utilized in the same way.
Present data do not allow any judgment as to the relative importance of the two pathways at various stages of plant growth. Yet it should be noted that in the ripening strawberry, myo-inositol is a much better precusor of pectin and hemicellulose than is D-glucose. 8' 27 It may also be speculated that during seed germination, when large reserves of phytic acid are hydrolyzed,2 the appreciable quantity of inositol released could be utilized to form cell wall polysaccharides.
Summary.-Radioactive myo-inositol (-2-H3 or -2-C14) supplied to strawberry fruit or parsley leaves was converted primarily to the D-galacturonosyl residues of pectin. Other radioactive products included, in order of quantitative importance, D-xylose, L-arabinosyl, and D-xylosyl residues of hemicellulose, i-gulonic acid, and D-glucuronic acid. No label was incorporated into L-ascorbic acid. The similarity of the end products of myo-inositol metabolism to those previously shown to arise from D-glucuronic acid indicates that myo-inositol is converted to D-gluCuronic acid in plant tissues.
